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Abstract 
Gender differences have been identified in many tasks, and the male advantage in spatial skills 
has been well studied and is thought to be robust, especially on mental rotation and spatial 
perception tasks (e.g., Doyle & Voyer, 2016; Linn & Petersen, 2016; Pansu et al., 2016; 
Thompson & Voyer, 2014). However, women have been found to do better on tasks that require 
memorization of where objects are located in the environment (i.e., object location memory 
tasks; Voyer, Postma, Brake, & lmperato-McGinley, 2007). The purpose of this study was to 
examine how stereotype threat, elicited in women, would affect their performance in an object 
location memory task. Mediating factors such as gender identification and state anxiety were also 
analyzed. Participants were randomly assigned either to a group that would be presented with the 
stereotype threat or one that did not receive the threat. It was hypothesized that those in the threat 
group would have poorer performance compared to those not threatened. An independent 
samples t-test was used to analyze the performance on an object location memory task. No 
significant difference on object location memory scores was found between the participants who 
were presented with the stereotype threat and those who were not. However, a significant 
negative correlation was found between participant's state anxiety and their gender identification 
in the threat group. 
Keywords: stereotype threat, gender identification, state anxiety 
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Introduction 
Gender differences have been identified in many tasks, some with a female advantage, 
such as reading performance and emotion recognition, and some with a male advantage, such as 
mathematical assessments and spatial skills (e.g., Doyle & Voyer, 2016; Linn & Petersen, 2016; 
Pansu et al., 2016; Thompson & Voyer, 2014). The male superiority in spatial skills, in 
particular, has been well-studied and thought to be robust, especially on mental rotation and 
spatial perception tasks, (Linn & Petersen, 2016). Spatial skills have been tested in various ways, 
such as with spatial orientation tasks, spatial visualization tasks, visuo-motor integration tasks, 
and even jig-saw puzzles. There is at least one spatial task where women have been found to 
outperform men, and that is on tasks that require memorization of where objects are located in 
the environment (i.e., object location memory tasks; Voyer et al., 2007). 
Object location memory is a skill that we seem to begin to use at a young age; for 
example, the simple child's game of matching cards after they have been flipped (e.g., as in the 
game "Concentration") can be enjoyable for children. Among adults, when it comes to object 
location memory tasks, women actually tend to perform better than men (Voyer et al., 2007). 
One explanation for this gender difference has been presented in the context of the foraging 
hypothesis, an evolutionary perspective, proposed by Silverman and Eals (1992), which theorizes 
that women's spatial processing developed to allow them to more efficiently remember the 
location of plants from season to season so they could fulfill their gathering role. A more recent, 
broader study supported this female advantage on location memory based on data gathered from 
40 countries (Silverman, Choi, & Peters, 2007). This skill may persist among women, perhaps 
because it is may be used every day, for example, in remembering where an item is located in a 
store, where a child is playing in a playground, or even in the broader environment around us. 
Object location memory may well be an important and useful skill. But, the debate about 
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whether it is a culturally-specific developed skill remains (Hoffman, Gneezy, & List, 2011); and 
that debate may persist because the parameters that can impact this skill are not completely well­
understood and research questions remain. 
Individuals' expectations about how they are likely to perform on tasks has been found to 
affect how they actually perform on those tasks, including memory tasks (Mazerolle, Regner, 
Rigalleau, & Huguet, 2015). So, it is likely that performance on object location memory tasks 
could be impacted by the personal expectations that individuals have developed about such tasks. 
One example of how an individual's expectation about task performance might affect subsequent 
performance on the task by the individual is stereotype threat. 
Stereotype threat has been identified as a way to impact performance on various memory 
and skills tasks (e.g., Huber, Seitchik, Brown, Stemad, & Harkins, 2015; Mazerolle et al., 2015), 
although its impact on object location memory is unclear. Stereotype threat is the phenomena in 
which an individual's performance is negatively impacted by the presence of a negative 
stereotype about one of their social identities (e.g., race, gender) (e.g., Spencer, Steele, & Quinn, 
1999; Steele & Aronson, 1995); for example, a Black student's performance on an assessment is 
likely to diminish if the student is told that the assessment is indicative of intelligence, because 
of the societally instilled stereotype that Black students are not as intelligent as White students. 
However, this diminished performance may have little to do with the Black student's actual 
ability, because, if given that test in an environment without the threat, the student may perform 
just as well, or better, than their White counterparts (Steele & Aronson, 1995). 
The impact of stereotype threat has also been observed between genders. For instance, 
Spencer, Steele, and Quinn (1999) found that presenting a task as one that required quantitative 
skills resulted in the lower performance of female students-presumably, because women may 
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tend to more readily accept the societal view that they are less quantitatively skilled. Similar 
results have been found in the performance of female students on GRE quantitative tests in the 
presence of a stereotype threat (Jamieson & Harkins, 2007). In fact, a meta-analysis of stereotype 
manipulation on math performance found that the performance of women was negatively 
impacted by the presence of a stereotype threat in math tasks (Doyle & Voyer, 2016). Thus, 
research on the impact of stereotype threat in quantitative domains has been most documented. 
But, it also seems to exist in other domains, such as spatial skills. For example, Tarampi, 
Heydari, and Hegarty (2016) framed a task as spatial and found that female performance 
decreased with the presence of the societal stereotype about women's spatial abilities. 
Still, it remains unclear what the impact of a stereotype threat on women's object location 
memory performance would be. The purpose of the current study was to examine how the 
presence of a stereotype threat, introduced by informing women that they would be performing a 
spatial task and that men do tend to perform better on spatial tasks, would affect performance on 
the task. Because activation of a stereotype threat has been shown to increase anxiety or 
awareness (Chung, Ehrhart, Ehrhart, Hattrup, & Solamon, 2010), an adapted version of the 
Spielberger State-Trait Anxiety Inventory (STAI) was also administered; and because how much 
a women identifies with her gender might also affect the impact of the stereotype threat, a gender 
identification questionnaire (GIQ), adapted from Multigroup Ethnic Identity Scale (MEIM), was 




Stereotype threat was first coined by Steele and Aronson (1995), who found that Black 
students' performance diminished when a test they were administered was framed as diagnostic 
STEREOTYPE THREAT AND OBJECT LOCATION MEMORY 7 
of intelligence; Steele and Aronson hypothesized that framing the test as an intelligence test 
activated a stereotype regarding the intelligence of Black Americans. This was not the first time 
the effects of stereotype threat had been investigated, however. In 1964, Katz, Epps, and Axelson 
examined the performance of Black participants in all-Black or all-White environments. When 
the participants were under a low threat environment-meaning the task was easy with little 
stress-the Black students performed better when they were placed in the all-White 
environment. Conversely, when the Black students were in a high threat environment, those in 
the all-White environment performed more poorly than those in the all-Black environment. It 
was hypothesized that this interaction was caused by the Black participant being motivated by 
societal stressors of being in competition with the other white participants. This may not be 
precisely the stereotype threat that we discuss now; however, this impact on performance is 
similar. When the task was low threat, the stress was just enough to improve performance, but 
when the threat was higher, the stress increased enough to impair performance. These results 
could be due to one of the potential mechanisms for the impact of stereotype threat: the mere 
effort account. 
The mere effort account hypothesizes that if an individual has strategies that would lead 
to them performing better on a task prior to the presentation of the threat, they will be less 
impacted by the threat-in fact, their performance may even improve (Jamieson & Harkins, 
2007). The mere effort account claims that the presence of a stereotype threat will activate the 
prepotent, or most likely, response. The added pressure of being evaluated in the context of a 
negative stereotype activates this response. When a stereotype threat is presented, it creates a 
situation where the individual is concerned with confirming the negative stereotype about their 
social identity. If the individual has strategies that would lead to them performing worse, the 
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stereotype threat will negatively impact their performance. However, if the individual has 
strategies that would make the task easier, the threat may improve their performance. 
Spencer, Steele, and Quinn (1999) applied previously race-based research to investigate 
gender differences, most specifically in quantitative assessments. When a quantitative task based 
on the advanced GRE quantitative section was framed as producing gender differences, women 
significantly underperformed compared to the men in the study. However, when the same task 
was described as not producing a gender difference in results, women performed equally as well 
as the men. They hypothesized that this decreased performance is because women in the former 
group experienced a stereotype threat in regards to their math ability. 
Investigators have continued exploring how stereotype has impacted gender differences 
on many different types of tasks. The effects of different types of anxiety on female students' 
performance in a statistics class was examined (Kapitanoff & Pandey, 2017). When women 
endorsed the stereotype regarding their own gender's performance on mathematical assessments, 
they reported higher anxiety, both about the specific class they were in and about math in 
general. Other studies have explored the impact of stereotype threat on athletic ability, interest in 
science, technology, engineering, and mathematics (STEM) fields, as well as continued research 
about performance in quantitative domains (Casad, Hale, & Wachs, 2017; Hively & El-Alayli, 
2014; Shapiro & Williams, 2012). Hively and El-Alayli found that stereotype threat can 
negatively impact women's athletic performance when a task was more difficult; however, when 
the task was easy, the participants were not impacted by the stereotype threat. Shapiro and 
Williams demonstrated that there are multiple sources that can impact girls' interest in 
mathematical fields: parents' and teachers' gender-related math attitudes and knowledge of 
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stereotypes regarding gender differences in math performance. In sum, stereotype threat effects 
regarding female performance can be found in many different contexts 
Spatial Skills and Stereotype Threat 
The distinction among the various types of spatial skills task is seldom presented; indeed 
an online browser search for "are men better at spatial tasks?" brings up an array of references 
affirming that men have better spatial skills than women; it is only upon further detailed reading 
that authors might distinguish among specific spatial skills. Thus, the use of an object location 
memory task presents a unique opportunity to further investigate how stereotype threats may 
impact women's task performance because it is likely that non-researchers may already have a 
stereotype about men's superiority in spatial skills without any notion of outcomes for specific 
tasks. Although women tend to perform better on object location memory, the general belief that 
men are better at spatial tasks allows for the manipulation of a stereotype threat in an 
experimental setting. 
Mental Rotation Tasks. Mental rotation, has an advantage in the opposite direction­
men significantly outperform women (Boone & Hegarty, 2017). It has been hypothesized that 
this advantage comes from the application of solution strategies to solve various mental rotation 
tasks. When a mental rotation task is easier (i.e. the angular disparities are below 90°), 
individuals will rotate the objects to see if they are the same; however ifthe angular disparity is 
above 90°, then individuals typically switch to another strategy to solve the problem. On these 
more difficult problems, Boone and Hegarty hypothesized that women perform more poorly 
because they focus on the details of the shape (i.e. how many blocks are present), rather than on 
the global shape like men do. However, when women were made aware of a specific strategy 
that was beneficial to solving the mental rotation task, their performance improved. 
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McGlone and Aronson (2006) examined the impact of stereotype threat on a mental 
rotation task. Female participants who were reminded of their identity as high-achieving college 
students performed better than female participants primed to consider their gender. The impact of 
the stereotype threat indicates that stereotype threat can indeed impact performance on at least 
one spatial task. 
Other Spatial Skills Tasks. Framing a spatial task as a test of spatial abilities has been 
shown to lead to similar better male performance outcomes. Tarampi, Heydari, and Hegarty 
(2016) framed the assessment as a spatial task and tested both male and female participants. In 
the spatial condition, the researchers found that men had an advantage; however, when they 
included human figures and framed the same task as social, women actually had the advantage 
and performed better than men. Tarampi et al. suggested that the improvement in scores from 
women in the social condition resulted from both the addition of the human figures and the new 
perspective on the task. They also suggested that stereotype threat was responsible, in part, for 
the diminished performance of women in the spatial condition. 
Doyle and Voyer (2016) conducted a meta-analysis on stereotype threat on both spatial 
and math tasks. The researchers found significant results of a stereotype threat's impact on 
female performance when the task was math-related, however, they did not find the same 
significance with spatial tasks. This was hypothesized to be due to a lower societal awareness of 
the stereotype about male performance on spatial tasks. However, the tasks identified in the 
meta-analysis were all mental rotation spatial tasks, with the male advantage, rather than object 
location memory tasks. 
STEREOTYPE THREAT AND OBJECT LOCATION MEMORY 1 1  
Object Location Memory 
One skill where little stereotype threat specific research has been focused is object 
location memory (OLM), a task coined by Silverman and Eals in 1992. Object location memory 
is a spatial skill that some research indicates brings about a gender difference where women 
perform better (Voyer 2007; Silverman and Eals, 1992; Eals & Silverman, 1994; Tottenham, 
Saucier, Elias, & Gutwin, 2003; Spiers, Sakamoto, Elliott, & Baumann, 2008). Evolutionary 
psychologists say that this skill harkens back to our hunter-gatherer days. It was more beneficial 
for women to remember where different objects like fruits and berries were located in the woods, 
therefore, women perform better now on object location tasks. This theory is supported by other 
evidence of evolutionarily selected traits beneficial for the "gathering" role found within the 
female population such as fewer instances of color-blindness, higher color discrimination, and 
higher accuracy in smell recognition (Ecuyer-Dab & Robert, 2007). 
The hunter-gatherer hypothesis was further examined by having male and female 
participants perform an object location memory assessment with plants (Neave, Hamilton, 
Hutton, Tildesley, & Pickering, 2005). Previous studies, such as those performed by Silverman 
and Eals (1992, 1994 ), had only used drawings of objects such as furniture and tools. However, 
Neave and colleagues (2005) argued that the use of these objects did not support the division of 
labor hypothesis because the stimuli was not ecologically valid; instead, the stimuli should better 
represent the objects women would have used these spatial skills to find, for example, plants. 
The expected female advantage in object location memory was still found with the use of these 
ecologically valid stimuli, offering further support for Silverman and Eal's (1992) initial 
hypothesis. 
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This female advantage is also found in other contexts, such as in a grocery store (Spiers 
et al., 2008). A virtual reality spatial object location test was devised to investigate whether 
object location memory still had a female advantage within a functional task. Male and female 
participants simulated grocery shopping by using a joystick to control the program as they 
completed the task of picking up 12 specified items in the store. After they picked up the items, 
they reported where they found the 12 items on a 2D map, as well as the location of 4 incidental 
items. The 4 incidental items were included in the second part of the task because it has been 
hypothesized that the female advantage in object location memory is more robust when the 
learning is incidental rather than direct (McGivern et al., 1998). In the grocery shopping 
assessment, women outperformed men when asked to recall the locations of the 16 items. The 
researchers hypothesized that this advantage could be due to cultural expectations regarding 
gender roles-women, societally, are more expected to do the grocery shopping-so the 
participants also completed a 2D object location memory task. Women again outperformed men, 
therefore, the researchers suggested that the female advantage in the grocery shopping task was 
due to object location memory differences (Neave et al., 2005). 
Mediating Factors: Anxiety & Gender Identification 
There are factors that can mediate the impact of a stereotype threat. Anxiety and 
identification with the stereotype identity are two such mediators (Chung, Ehrhart, Ehrhart, et al., 
201 O; Deaux et al., 2007). 
Chung et al. (2010) investigated whether the relationship between perception of a 
stereotype threat and performance on an assessment would be mediated by both state anxiety, 
specific self-efficacy, and ethnic identity. The researchers examined individuals' performances 
on a job assessment in the real world. Participants completed the assessment for their profession 
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and then completed various self-report measures to quantify their perception of a stereotype 
threat, state anxiety, and self-efficacy all while completing the assessment, as well as their ethnic 
identity. Results from this study indicated that higher state anxiety was correlated with lower 
self-efficacy, which in tum, was correlated to a lower performance on the assessment. Results 
regarding the impact of ethnic identity on performance were unclear, but they did find that a 
relationship between high ethnic identity and increased perception of a stereotype threat was 
present. Most noticeably, however, was that higher state anxiety was indeed found to be 
associated with lower scores. 
One measure of anxiety is the Spiel berger State-Trait Anxiety inventory (1983). This can 
measure both state and trait anxiety through a series of questions that ask participants to indicate 
how often they feel a certain way, both generally and in that moment. The questions that ask 
about feelings generally are designed to measure trait anxiety, or how anxious a person is in their 
everyday life. The questions that ask more specifically about the moment are designed to 
measure state anxiety, or how anxious a person reports feeling in the moment. For the purposes 
of this study, only state anxiety was necessary for analysis. 
Another important factor in the potential impact a stereotype threat can have is the 
individual's identification with the threatened social identity. Deaux and colleagues (2007) 
presented a stereotype threat to first-generation immigrants from the West Indies and found 
something called stereotype lift-an improvement in performance when presented with a 
stereotype about an out-group. The participants were told that they were completing a task that 
Black American individuals performed worse on. Since the first-generation immigrants did not 
see themselves as the group the stereotype was presented about, their performance was actually 
improved. However, second generation immigrants were found to be negatively impacted by the 
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same stereotype threat because the threat impacted what they saw as their social identity (Deaux 
et al., 2007). The second-generation immigrants were negatively impacted by the stereotype 
threat because they identified with the social identity being stereotyped. Steele (1997) proposed 
that these "domains" were personal identities that an individual sees as evaluatively accountable, 
that is, they are impacted by the judgement of their performance within the domain. This is 
particularly evident in academic achievement: when a student identifies with this domain of 
academia it is something that they define themselves with. Their self-definition is more impacted 
by their performance within this domain. These domains could be other aspects of a social self 
besides academic achievement such as gender or ethnicity. 
In the present study, the participants' identification with the female gender was quantified 
using an adapted version of the multigroup ethnic identity scale (Phinney, 1992). Instead of 
asking about ethnic identity, the different questions asked about gender identity and the 
individual's sense of belonging to their own gender group, which, for the purpose of this study, 
was always female. 
Current Study 
Hypothesis 1: The presentation of a stereotype threat concerning women's performance 
on a spatial task should result in diminished performance, even though there is a pre-existing 
female advantage on OLM tasks. Compared to a no-threat control group, women in a stereotype 
threat group were hypothesized to (a) perform more poorly on the OLM task, and (b) have higher 
state anxiety scores. 
Hypothesis 2: Gender identification was also hypothesized to be negatively correlated 
with OLM task performance. That is, women who identify more strongly with their gender 
would perform worse on the OLM task. However, this correlation should be observed for the 
threat condition but not the no-threat condition. 
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Hypothesis 3: State anxiety was hypothesized to be negatively correlated with OLM task 
performance. Women who show higher state anxiety were hypothesized to perform worse on the 
OLM task. 
Hypothesis 4 :  When under stereotype threat, high levels of gender identification were 
hypothesized to be positively correlated with higher state anxiety scores. 
Method 
Participants 
An a priori test was performed to determine the needed sample size for the independent t­
test with a moderate effect size (0.5) and a power of 0.8. The test indicated that 51 participants 
per condition would be needed. 
Participants were recruited using the university's research participation program online 
software. Therefore, all participants were from Eastern Illinois University and a majority were in 
an introductory psychology class. The mean age was 1 9  . 1 .  A pre screen restriction was enabled 
so that only female students could sign up for the study. Participants received 1 credit of 
participation in research, which is either required or is extra credit for their psychology course. 
In total, 105 participants were recruited. They were randomly assigned to one of two 
conditions: either they were presented with the stereotype threat (experimental) or they weren't 
(control). There were 49 participants in the experimental condition and 50 participants in the 
control condition whose responses were included in the final data analysis. Those who did not 
complete the whole survey (N=3) and those who did not pass the manipulation checks (N=3) 
were excluded from final data analysis. 
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Materials 
Spielberger State-Trait Anxiety Inventory (ST AI). An adapted version of the 
Spielberger State-Trait Anxiety Inventory ( 1 983) was developed. This version was much shorter 
(only 1 0  trait questions and 1 0  state questions). The Trait answers ranged from "Not at all" to 
"All the time"; however, the trait portion was not scored or used for analysis. The State answers 
ranged from "Not at All" to "Very Much So" for the State portion, which specifically measured 
their self-reported anxiety while taking the assessment. A sliding scale was used to indicate how 
often they felt the way each question indicated. This was scored from 0- 1 00, with 0 indicating 
"Not At All" and 1 00 indicating "Very Much So". Questions that asked about non-anxious 
feelings, i .e. "I feel calm", were reverse scored, so that high scores on this measure indicated 
high levels of self-reported state anxiety. The average score was calculated with all the questions 
for state anxiety was used for analysis.  Scores could range from 0-1 00, and the mean score 
reported was 3 1 .  78, with a standard deviation of 1 6.6 1 .  The Cronbach' s alpha for the adapted 
State scale was .906. (See Appendix A). 
Gender Identity. A version of the multigroup ethnic identity scale was adapted to 
quantify the participant's identification with their own gender (GIQ) (Phinney, 1 992). Instead of 
inquiring about an ethnic group, the adapted version asked about gender. To indicate how much 
they agreed with a statement, there were choices ranging from strongly agree (scored as 5) to 
strongly disagree (scored as 1 ) .  The average of the answers from the 1 0  GIQ items was recorded 
and used as the GIQ score in analysis. A high score on this measure indicated high levels of self­
reported gender identification. Scores could range from 1 -5,  and the mean score was 3 .99, with a 
standard deviation of .49. The Cronbach' s  alpha for this scale was .704. (See Appendix B). 
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OLM Task. An OLM task was created based on those developed by Silverman and Eals 
( 1 992). Three arrays of 42 images each-the encoding arrays-were developed. Each array was 
used in a separate test trial, for a total of 3 test trials. A practice trial was also developed with 
only 20 images. For each trial an encoding array was programmed to be presented for one 
minute. A distractor task, which involved sorting objects or concepts, i .e. sorting a list of animals 
into amphibian, insect, bird, or reptile groups, appeared immediately after the 42 image encoding 
array, for another minute. Then, a test array with same 42 images was presented, but with 2 1  
objects ( 1 0  objects for the practice trial) moved to a different location on the array, again for one 
minute. The task required participants to identify which objects in the test array had moved from 
the first array; correct identification of objects that had moved were scored as hits; incorrect 
identification of objects as having moved were scored as false alarms. Images for the arrays were 
obtained from a Google search for images under general license and placed in an approximate 
grid formation-6 across and 7 down. (See Appendix C for the first trial images). 
Instructional Videos. Three instructional videos were created for the participants to 
watch. ( 1 )  The first was a brief instructional video that explained the practice testing procedure: 
participants would have 30  seconds to study an array of images (this array only had 20 objects); 
then they would have another 30 seconds to complete a sorting task; and then they would be 
shown another array with the same objects, however some of the objects would have moved. 
They would, again, have 30  seconds to click on the objects that had moved in the second array. 
(2) The second video explained that instead of 30 seconds for each portion of the trial, 
participants would now have a minute to complete each task and they would have 42 objects 
instead of 20. (3) The third video was different for the threat and no-threat groups. In this video, 
those in the threat group were told that men tended to perform better on these spatial 
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assessments, and the current study was examining gender differences. The no-threat group 
received a re-iteration of the initial instructions. 
Additional Questions. Participants were asked a series of questions as attention checks 
after watching the videos. After the second video, these questions asked how many trials they 
had to complete, which array would have the objects moved, and how they should indicate which 
objects moved. After the third video, these questions asked what kind of assessment they would 
be completing, how many trials were left, and on which array they needed to click on the objects. 
Participants in the threat group had an additional question that asked them to indicate which 
gender performed better on this  type of assessment as a manipulation check. After completing 
the 3 trials of the OLM task, participants in the threat group had one additional question: "What 
did you think after being told that women typically perform worse than men on the task you just 
completed?" They had a short answer blank in which to record their answer. 
Procedure 
The study was completed in person, but all of the study was presented through a 
computer. Qualtrics Survey Software was used to obtain informed consent and implement the 
study. Participants were randomly assigned to either a control condition where they would not 
receive a threat or the experimental condition where they would be presented with a stereotype 
threat. 
Those assigned to the control group began the study ( 1 )  did the Trait portion of the ST AI; 
(2) watched the first instructional video and completed a practice trial; (3) watched the second 
instructional video, which indicated they would have 60 seconds rather than 30 seconds to study 
and memorize the array of objects; then, (4) did the first of the three OLM task trial, which was 
considered to be the baseline trial; (5) watched the third video, which reiterated the initial 
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instructions. (6) Participants were then given the attention check questions; after responding to 
these questions, (6) a second OLM task trial was administered-test trial 1 ,  followed by (8) the 
third OLM task trial-test trial 2. (9) The State portion of the STAI was then administered, 
followed by the GIQ. ( 1 0) Testing concluded with the demographic questions. 
Participants assigned to the experimental group experienced the same procedure. 
However, in step 5 ,  where they watch the third video, instead of reiterating the instructions in 
video 2, they were presented with the stereotype threat. Participants in the experimental 
condition also had an 1 1th step, where they were asked to briefly state their thoughts about the 
presentation of the stereotype threat, before completing the demographic questions. 
Design 
Experimental research methodology was used in this project. A one-way between 
subjects design was implemented. The independent variable was the presentation of the 
stereotype threat: one group received the threat (experimental) and one group did not receive the 
threat (control). The dependent variables were the performance on the OLM task, the adapted 
STAI score, and GIQ score. Demographic information was also obtained. 
Performance on the OLM task was measured in three ways: non-error sum, total hits, and 
total false alarms. Performance on test trials 1 and 2 were combined. Total hits (H) was the sum 
of the number of objects correctly identified as having moved in test trials 1 and 2; scores could 
range from 0-21. Total false alarms (FA) was the sum of the number of objects incorrectly 
identified as having moved; scores could range from 0-21. The no-error sum was the number of 
hits (objects correctly identified as having moved), from test trials 1 and 2, minus the number of 
false alarms (objects incorrect identified as having moved); scores could range from -2 1 to +21. 
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The baseline trial, or trial 1 ,  performance was measured as a no-error score by subtracting the 
number of false alarms from the number of hits on that trial; scores could range from -2 1 to +2 1 .  
Manipulation check 
As both a manipulation check and attention check, participants were asked a series of 
questions regarding the two sets of instructions they heard. Women in the threat condition had an 
additional question asking what gender performed better on the spatial task they were about to 
complete after they had been presented with the threat . Those who indicated women were better 
at the task were excluded from the final data analyses. 
Additionally, the baseline scores were used to ensure that there were no significant 
differences in the participant' s  ability to do well on the task. An independent t-test was 
conducted on the OLM task non-error performance from the baseline trial. At an alpha level 
of.05, there was no significant difference between the groups pre-threat presentation, t(97) = 
.348 ,p = .73 , d = .069; women in the threat condition did not perform significantly worse 
(M=7.80, SD=5 .06) than women in the no-threat condition (M=8. 1 4, SD=4.79). Independent 
means t-tests were run on the number of hits and false alarms as well. At an alpha level of .05, 
there was no significant difference in hits between the threat group pre-threat presentation, (M= 
1 1 .24, SD= 4.59) and the no-threat group (M=l 1 .4, SD=4.40), t(97) = -. 1 7, p  = .864, d = .03. 
There was also no significant difference in false alarms between the threat group (M=3 .45, 
SD=2.33) and no threat group pre-threat presentation (M=3 .26, SD=3 .65), t(97) = .3 l ,p = .76, d 
= .06. 
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Results 
Hypothesis 1-0LM Task Performance 
Independent samples t-tests were used to compare performance between the threat and 
no-threat conditions on all three outcome measures: non-error sum, total hits, and total false 
alarms; as well as on self-reported state anxiety. An alpha level of .05 was used for all tests to 
determine significance. (See Table 1 for means and standard deviations of all dependent 
variables). 
The effect of stereotype threat was not significant on the non-error sum, t(97) = .40, p = 
.69, d = .080; women in the threat condition did not perform significantly worse (M = l  6.45, 
SD =7.9 1 )  than women in the no-threat condition (M=l 7 . 1 2, SD =8 .9 1 ) . 
The effect of stereotype threat was not significant on the total hits, t(97) = . 1 3 ,  p = . 90, d 
= .03; women in the threat condition did not perform significantly worse (M=23 .3 1 ,  SD=7.93) 
than women in the no-threat condition (M=23 . 1 ,  SD =7.74). 
The effect of stereotype threat was not significant on the total false alarms, t(97) = .8 1 ,  p 
= .42, d = . 1 6; women in the threat condition did not perform significantly worse (M=6.86, 
SD =4. 1 3)  than women in the no-threat condition (M=5 .98, SD =6 .43) .  
Hypothesis 1- State Anxiety Scores 
The effect of stereotype threat was not significant on state anxiety, t(97) = .50, p = .62 1 ,  d 
= . 1 0; women in the threat condition did not show significantly lower anxiety (M = 30.89, SD = 
1 5 .42) than women in the no-threat condition (M = 32.56, SD = 1 7.98). 
Hypothesis 2 
Pearson r correlations were used to examine the relationship between gender 
identification and no-error sum, total hits, and total false hits on the OLM task, for the threat and 
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no-threat conditions separately. An alpha level of .05 was used for all tests to determine 
significance. 
22 
For the threat condition, the correlation between gender identification and no-error sum 
was not significant, r(49) = .0 1 8, p  = .90. The correlation between gender identification and 
OLM task total hits was not significant, r(49) = . 0 19, p  = .90. The correlation between gender 
identification and OLM task total false alarms was not significant, r( 49) = .003, p = .98 . 
For the no-threat condition, the correlation between gender identification and OLM task 
no-error sum performance was not significant, r( 48)= -.037, p =.80. The correlation between 
gender identification and OLM task total hits was not significant, r( 48)= -. 1 9, p = . 1 9. The 
correlation between gender identification and OLM task total false alarms was not significant, 
r( 48)= -. 1 8 , p = .22. 
Hypothesis 3 
Pearson r correlations were used to examine the relationship between state anxiety and 
OLM task non-error sum, total hits, and total false alarms for both the threat and no-threat 
conditions. An alpha level of .05 was used for all tests to determine significance. 
For the threat condition, the correlation between state anxiety and OLM task no-error 
sum was not significant, r(47) = -. 1 3 , p  = .38 .  The correlation between state anxiety and OLM 
task total hits was not significant, r( 4 7) = . 1 1 ,  p = .4 7. The correlation between state anxiety and 
OLM task total false alarms was not significant, r(47) = - .046, p = .77. 
For the no-threat condition, the correlation between state anxiety and OLM task no-error 
sum was not significant, r(48) = - .034, p = .82. The correlation between state anxiety and OLM 
task no-error sum was not significant, r(48) = .057, p = .67. The correlation between state 
anxiety and OLM task no-error sum, was not significant r(48) = . 1 1 5 , p  = .43 . 
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Hypothesis 4 
For participants in the threat condition, the correlation between state anxiety and gender 
identification was significant, r(47) = - .29, p = .04 1 .  The more women identified with their own 
gender, the less anxiety they experienced. In the no-threat condition, the correlation between 
gender identity and anxiety was not significant, r( 48) = - . 1 2, p = .4 1 .  
Discussion 
The first hypothesis that women in the stereotype threat group would perform more 
poorly on the OLM task and have higher state anxiety scores was not supported. The second 
hypothesis that women under threat who identify more strongly with their gender would perform 
worse on the OLM task, was also not supported. State anxiety was not significantly correlated 
with performance for those under threat (i .e . ,  the third hypothesis), although there was an 
expected slight negative relationship (r = -0. 1 3) .  Finally, the fourth hypothesis that, when under 
stereotype threat, high levels of gender identification would be positively correlated with higher 
state anxiety scores was not also not supported. However, there was a mild correlation between 
anxiety and gender identification for women in the threat condition, but it was a negative 
relationship: women with higher gender identification showed lower anxiety levels when 
presented with a stereotype threat in the OLM task (r = - .29). 
There was no significant difference in the performance on the OLM task of women under 
threat and women not under threat, regardless of how performance was measured (i .e. ,  no-error 
sum, hits, or false misses). Perhaps the lack of statistical significance,  and experimental power, 
between the threat and no-threat conditions in this study, could have been due to the presence of 
what has been identified as a critical mass; that is, a group of same-gender individuals 
(Pennington & Heim, 20 1 6). Creating a critical mass can eliminate the effect of stereotype threat 
on women's  mathematical performance. In Pennington and Heim's  study, women were tested 
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individually and in groups of 3-5 .  Female participants who were tested individually experienced 
a performance decrease on the math assessment, however, those in the groups did not experience 
the same decrease. The researchers hypothesized that this result was due to a difference in the 
perception of the threat. Those tested individually saw the threat as a potential for negative 
evaluation in their own personal ability and the ability of their social group (gender). This 
additional stress of being the single representation of their social group would lead to decreased 
performance on an assessment. However, those tested in groups were less vulnerable to the threat 
because the presence of other in-group members can decrease the stress of being the sole 
representation of their group. Even though in the present study women took the test individually, 
the presence of other women in the room completing the same assessment could have been 
enough to elicit the protective factor of a critical mass. 
The presence of a female experimenter could have also contributed a protective factor for 
those under threat. There has not been much research investigating the impact of the 
experimenter gender on test performance, however, there has been some completed regarding the 
race of the experimenter on a stereotype threat also involving race. Marx and Goff (2005) 
examined Black participants' performance on a verbal task after inducing a stereotype threat by 
describing the task as diagnostically accurate and asking participants to indicate their race. They 
found that when Black participants were instructed by a Black experimenter, they outperformed 
Black participants instructed by a White experimenter. The presence of the same-race instructor 
was a protective and motivating factor that improved their performance. Marx and Goff did not 
include a non-diagnostic (no-threat) condition, so it cannot be determined how the scores 
compare to a non-threatened participant, but the improvement in performance existed, 
nonetheless. If the same-race experimenter could invoke a performance increase, it's possible the 
STEREOTYPE THREAT AND OBJECT LOCATION MEMORY 25 
same effect exists for a same-gender experimenter, which could explain the lack of a difference 
between those under threat and not under threat. In the current study, it' s possible that when 
under threat, the women were not as concerned about their performance because the potential for 
negative evaluation was not as great as it could have been. 
There was no significant correlation between the participants' level of gender 
identification and their performance on the OLM task in either the threat or no-threat condition. 
If participants didn't see the stereotype threat as threatening to their identity as a woman due to 
both the presence of a critical mass and female experimenter, then the participants ' performance 
on the OLM task would be unaffected, because both conditions had high identification with 
being female (no threat had an average score of 4 .00 and threat had an average score of 3 .99) and 
would benefit from the protective factors mentioned earlier. This high identification with the 
female gender across both conditions could help explain why no significant difference was found 
between the two groups. 
Additionally, this study failed to find a significant difference in state anxiety among the 
participants in the two conditions. This could also explain why there was no significant 
difference found in performance. Due to the presence of the above-mentioned protective factors, 
participants did not feel any more anxious about their performance on the task, even when 
presented with the stereotype threat, meaning that their performance did not decrease as 
expected. Previous research has also had mixed results regarding self-reported anxiety as a 
mediator (Pennington, Heim, Levy, & Larkin, 20 1 6). Researchers have had some success with 
self-reported anxiety on mathematical tasks and motor performance with female participants 
(e.g. Mrazek et al. ,  20 1 1 ; Laurin, 20 1 3).  However, other experimenters did not find mediation 
indicated for self-reported anxiety on women's  mathematical performance (Spencer et al . ,  1 999; 
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Tempel & Neumann, 20 1 4) .  According to a meta-analysis of potential mediators of stereotype 
threat, the use of self-report measures could make the impacts of anxiety on performance more 
difficult to detect, which could explain why it did not differ based on conditions in the present 
study (Pennington et al. ,  20 1 6) .  
There was a mild negative correlation between state anxiety and gender identification 
under threat (r = -0.29), but no significant correlation in the no-threat condition (r = -0. 1 2) .  
Women who identified highly with their gender indicated they experienced less anxiety when 
presented with the stereotype threat, which is an unexpected result, although it is mild. Only 
8.4 1 % of the variance in state anxiety was accounted for by the level of gender identification for 
women under threat. This unexpected result could be due to the presence of a critical mass, 
again, and help explain why there was no impact of the stereotype threat. The group of same­
gender participants provided a protective factor for the participants as they completed the task 
(Pennington & Heim, 20 1 6). Women who more strongly identified with their gender could 
benefit more from the group presence than those with weaker identification. 
The threat presented in this study was unique as it was actually in the opposite direction 
of what previous research had indicated, that is, it stated that men performed better than women 
on a task that research has shown women actually outperform men on (Voyer et al., 2007). 
Women tend to perform better on object location memory tasks, however, this study drew on the 
societal stereotype regarding male performance advantages on spatial tasks and framed this task 
as spatial. In the attention check, participants were asked to identify what kind of task they were 
about to complete and only 3 3  participants identified the task as involving spatial skills ( 1 6  in 
threat condition and 1 7  in no-threat condition). Other responses indicated that it was simply a 
memory assessment or an examination of the different performances in gender. The latter 
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response was only found in the threat condition. It' s possible that participants didn't associate the 
task with spatial performance, so they didn't experience the anxiety associated with the 
stereotype threat based on the societal stereotype about male spatial performance. 
Finally, it' s possible that the next generation of women simply didn't experience this 
anxiety associated with a stereotype threat like previous generations. The current cultural 
dynamic regarding the role of women and their capabilities could have empowered the women 
completing the task under the threat and resulted in the lack of significant difference between the 
two groups. Participants in the threat group were asked to indicate their thoughts (after 
completion of the assessment) about being told that men typically performed better than women 
on the spatial task. A sample of responses seem to support this claim: 
"I think that women can do anything a man can do, maybe women can do things better 
than men." 
"Felt defensive and a need to prove the study wrong personally. I feel men and women 
are equals." 
"I think that was shocking and I am not really sure what role the gender would play, or 
basically how that affects how well someone does." 
Perhaps this group of young women refused to accept the fact that men could outperform women 
simply based on gender differences and thus did not experience a stereotype threat or the 
associated anxiety and decreased performance at all .  It is also possible that women did not care 
enough about this task and its real life implications and did not experience increased anxiety 
because of that . 
There is also the possibility that the female advantage in object location memory is more 
well known that predicted. Although participants in the threat group indicated that men 
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performed better in the manipulation check, they may have only been responding to demand 
characteristics and not actually believed what they were told in the threat presentation. 
There are also positive implications of the results of this study. This task had a female 
advantage, and it' s possible that this advantage can't be taken away by the presence of a 
stereotype threat. This study does not have enough participants to say that there was no 
difference between the groups, but it' s possible that with a larger study the power would be high 
enough to support that hypothesis that a stereotype threat cannot impact a skilled advantage. 
Conclusion 
Due to the presence of multiple protective factors such as the presence of a critical mass 
and same-sex experimenter, we failed to reject the null hypothesis that no difference in OLM 
task performance would be found on object location memory task performance between women 
under threat and women not under threat. However, there was a significant negative correlation 
between state anxiety and gender identification for those under threat. Future research should 
further investigate these protective factors of a critical mass and same-gender experimenter in the 
context of an object location memory task to identify if they do indeed decrease state anxiety 
typically associated with stereotype threat. 
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Table 1 
Means scores of participants in all measured variables. 
No Threat Group (Control) Threat Group (Experimental) 
Mean Standard Deviation Mean Standard Deviation 
No-Sum Error 1 7. 1 2  8 .9 1  1 6 .45 7 .91  
Total Hits 23 . 1  7 .74 23 .3 1 7 .93 
Total False Alarms 5 .98 6.43 6 .86 4. 1 3  
Gender ldentif. 4.00 . 5 1  3 .99 .47 
State Anxiety 32.56 1 7.89 30.89 1 5 .42 
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Appendix A 
The adapted STAI 
State: Move the slider to indicate how you felt while completing the Spatial Memory 
Assessment (the task you just completed). (Not at all---Very much so) 
1 .  I feel calm.* 
2. I feel secure. *  
3 .  I am tense. 
4. I feel strained. 
5 .  I feel at ease. *  
6 .  I feel comfortable.* 
7. I feel nervous. 
8 .  I am j ittery. 
9. I feel content.* 
1 0. I feel steady. *  
*Indicates these questions were reverse scored. 
Appendix B 
The adapted GIQ 
36 
Please indicate your level of agreement or disagreement with each of the following statements. 
(Strongly Disagree---Strongly Agree) 
1 .  I am active in organizations or social groups that include mostly members of my own 
gender. 
2. I have a clear sense of my gender and what it means for me. 
3 .  I think a lot about how my life will be affected by my gender. 
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4. I am happy that I am a member of the gender I belong to. 
5. I have a strong sense of belonging towards my own gender. 
6. I feel good about my gender. 
7. I have a strong attachment towards my own gender. 
8. I have a lot of pride in my gender. 
37 
9. In order to learn more about my gender background, I have often talked to other people 
about my gender. 
10. I understand pretty well what my gender membership means to me. 
Appendix C 
The first trial arrays for the OLM task 
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Figure 2. Test Array. 
